Purpose of Study: To study reparative osteogenesis and tissue integration characteristics for implanting three-dimensional mesh structures of titanium nickelide into a bone cavitary defect.
Introduction
Connective tissue ingrowth from the periosteal surface is the main obstacle for restitution of large-volume bone defects that is caused by a higher rate of migrating fibroblasts comparing with osteogenic cells [1] [2] [3] . This can inhibit reparative osteogenesis process completely or partially, as well as be a cause of the defect filling with dense connective tissue of scarry type. In order to create optimal conditions for formation of organotypic regenerated bone the technique of guided reparative osteogenesis was developed using the membrane technology which prevented connective tissue sprouting [4, 5] . The membranes of synthetic and natural materials are used for this purpose which, however, are not osteointegrated, they can cause an inflammatory reaction and tissue swelling, in case of their use a repeat surgical intervention is required [6, 7] .
The membrane barrier over the bone defect with good contact with the edges of the defect creates a closed space between the "mother" bone and the membrane. The membrane acts as a mechanical protective barrier, preventing the germination of connective tissue into the defect. Only the cells responsible for reparative osteogenesis fall into the defect from the surrounding bone tissue. In this case, there is a process of directed osteogenesis without the influence of other tissues [8] . Numerous studies have been performed to elucidate the main features of directed bone regeneration [9] [10] [11] [12] , but a number of issues remain unclear to this day. In particular, it is not clear whether there is a difference in the effect of regeneration, from placement in the closed space between the bone and the membrane, osteoconductive or osteoinductive materials. Can individually manufactured membranes be used to achieve the desired shape and volume of bone tissue in the defect?
New possibilities have arisen due to introducing medical technologies related to using the implants based on nickel and titanium which are approached to bone tissue by their mechanic characteristics and are biocompatible [13] [14] [15] [16] .
The purpose of this work is to study reparative osteogenesis morphological features when implanting mesh structures of titanium nickel ide into a cavity defect of femoral metaphysis. Characteristics of the Implant (Fig. 1a, 1b, 1c) . The porosity of the implant was 73.6 ± 3.56%.
Materials and Methods

Description of the Intervention
Methods of Research and Registration of Outcomes
The animals were withdrawn from the 
Methods of a Statistical Analysis
We used the program "Microsoft Excel -2010"
and StatSoftStatistica v6.0. The mean (M) and standard error of the mean (SEM) were calculated. The
Mann-Whitney (U Test) and Student t-test was used to compare the differences between the two independent groups. A probability value of P<0.05 was considered statistically significant.
Results
The process of bone formation which occurred from periosteum, endosteum, bone marrow and the damaged bone structures of the defect edges was (Table 1) .
A thin membrane-like cover of connective tissue was formed round the implant threads and cells in the defect periosteal zone in the experimental group animals 7, 14 days after surgery (Fig. 2a) . The cover formation began on the surface of the thread in the places of its weavings and spread from the periphery of the cells to their center. The cover had a layered structure. The inner layer consisted of dense formalized connective tissue. Collagen fibers were collected into dense circularly oriented lace-like bundles, and they braided the implant threads in the form of a sleeve, they
were firmly fixed to their microporous surface, grew into the gaps between them and provided the fixation of the implant threads both between each other and in the bone defect (Fig. 2b) .
The areas of active appositional bone formation were observed below the connective-tissue cover in the endosteal and central zone of the defect and at its edges round the implant structures, as well as on their surface.
A layer of reticulofibrous bone tissue of 300-400 µm thickness emerged on the implant thread surface directly forming osteointegration connection (Fig. 3a) .
The implant threads in the osteointegration areas were coated with mineralizing bone matrix. Newly formed trabeculae grew into the implant fine-cellular structure (Fig, 3b, 3c) . The results of quantitative studies (Table 1) The initial stages revealed for periosteal-intermediary uniting and forming cortex resembling cancellous bone by structure (Fig. 4a, 4d ). (Table 1 , 2).
In the experimental group of animals, the area of bone defect was filled with regenerated bone where cancellous bone prevailed 30-60 days after surgery (Fig. 4b, 4e) . A new area of cortical layer was formed represented as compact bone of lamellar structure. The bundles of collagen fibers of the protective cover dense connective tissue located on the defect periosteal surface round the implant which formed the interweaving of village fence type (Fig. 4c, 4f ). The 
Note:
1, 2 Statistical significance of intergroup differences: 1 P < 0.001, 2 P < 0.05
